Interactive multimedia e-learning system by Shih, Wen-yi
California State University, San Bernardino 
CSUSB ScholarWorks 
Theses Digitization Project John M. Pfau Library 
2006 
Interactive multimedia e-learning system 
Wen-yi Shih 
Follow this and additional works at: https://scholarworks.lib.csusb.edu/etd-project 
 Part of the Databases and Information Systems Commons, and the Instructional Media Design 
Commons 
Recommended Citation 
Shih, Wen-yi, "Interactive multimedia e-learning system" (2006). Theses Digitization Project. 3517. 
https://scholarworks.lib.csusb.edu/etd-project/3517 
This Project is brought to you for free and open access by the John M. Pfau Library at CSUSB ScholarWorks. It has 
been accepted for inclusion in Theses Digitization Project by an authorized administrator of CSUSB ScholarWorks. 
For more information, please contact scholarworks@csusb.edu. 
























Dr. Keith Schubert, Chair, Computer Science Date
Dr. David Turner
ABSTRACT
The Interactive Multimedia E-Learning System is a 
comprehensive and flexible E-Learning software platform. 
The platform is an online English language learning system 
aimed at providing an interactive learning approach for 
children. The teachers and administrators can modify and 
view files and database information from a normal web 
browser to customize the student's learning experience. 
The student can log in to the system then study and take 
■exams at their own pace.
The project is designed to be multi-platform so the 
interface is a normal web browser and is written in JSP 
(Java Server Page), HTML (Hyper Text Markup Language) and 
Macromedia Flash. The environment navigation is simple and 
clear with a header frame that includes images and 
buttons. Everyone, who can use a web browser and connected 
to Internet, can access the system anytime and anywhere.
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1.1 Purpose of this Project
This project is an interactive, multimedia, on-line 
learning system. It provides a friendly and simple 
interface to let kids easily learn their ABCs.
This project includes two parts: one is a normal web 
browser, which uses HTML (Hyper Text Markup Language) as 
the basic interface language and Macromedia Flash MX 2004 
for learning and testing. The second part is the server. 
The users can learn English anytime and anywhere. The idea 
of using visual material and interactivity to enliven 
learning has an obvious appeal. Learning is not a passive 
activity. The user can upload their writing files to the 
server and download it when the teacher sends it back. All 
the information is stored in a MySQL database and can be 
retrieved by JSP using JDBC.
Interactive Multimedia E-Learning System is an "easy 
to use" web-based application. Children who know how to 
use a web browser and so they can login to learn and take 
exams by themselves’.
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1.2 Scope of Project
1.2.1 Deliverables
The project has produced the following artifacts:
1. Interactive Multimedia E-Learning is compatible 
with any servlet container which supports JSP
1.2 and Servlet 2.3.
2. SQL creation scripts that create the database.
3. Macromedia Flash generates flash files to appear 
in a web page and can be viewed in a web browser.
4. Project report containing various UML diagrams, 
such as use case diagrams, deployment diagrams, 
etc.
1.2.2 Function of Software Products
There are three types of users which are designed in 
the system: administrator, teacher and student. This 
system has the following functions:
1. Interactive Calendar: The interactive calendar 
will provide students several services, such as 
appointment setting and examination dates. For 
example, a student can write a memo on their 
calendar for an upcoming exam on March 1st. 
There will be a message box that will come up 
when the user logs in next time. It reminds the 
user that the exam 'is on March 1st.
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2. Bulletin board: All users can read all 
announcements in a bulletin board when they 
login to the system. Only administrators and 
teachers are able to announce, edit and delete 
any announcements. All users can search the 
announcements by title or content.
3. Upload and Download Files: The interactive 
communication is effective and friendly between 
the students and teachers through this system. 
Using Microsoft Word or other document 
processors as the base writing tool, the 
students are able to upload their writings to 
the system. Teachers receive files by 
downloading from the system. After collecting 
and grading, teachers can send the writings back 
to the students.
4. User Information Management: All users can read 
their information and edit some columns of 
information. For example, they can edit their 
name, password, gender, age, birthday and email. 
Users can not change their login name, level, 
grade and last login time.
5. Assessment: For testing, there are three 
different levels in total, and there are three 
3
versions of test files for each level. Every 
user must pass the exam to reach the next level. 
The system will check the database and assign 
the'exam to the user based, on his or her level. 
Every student will receive a random test. The 
student will not take the same test file a 
second time if he or she has failed it.
All files were completed in FLASH format. 
For example, there are three versions of test 
files in level 1, such as test A, test B and 
test C.‘ Teachers could add more test files for 
assessment.
6. Learning: To help the students enjoy their 
learning experience, the project uses images, 
animation and audio for maximum effect. All. 
courses were designed in FLASH format. There are 
three levels: beginner, intermediate and 
advanced. The students have to pass exams to 
reach the next level. For example, before 
passing the beginner level exam, the students 
will not be allowed to enter the intermediate 
level.
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1.3 Significance of the Pro j ec.t
This system includes two parts: management and
learning. In the management area, it offers several
functions suited for each type of users, such as students,
teachers and administrators. In the learning area, the 
system offers English language courses, consisting of 
three levels: beginner, intermediate and advanced. The 
students, through the use of the multimedia software, can 
acquire information in different ways, such as stories and 
games.
1.4 Definition and Abbreviations
FLASH - A vector-based technology that creates
user-interface components, design elements, and 
sophisticated animations and displays them in either 
a standalone Macromedia Flash player or more often, 
through your browser, embedded in an HTML page.
GUI - A generic name for any computer interface that uses 
graphics, windows, or a pointing device instead of a 
purely character-mode interface.
HTML - Hyper Text Markup Language.
HTTP - Hyper Text Transfer Protocol, the client/server 
protocol that define how messages are formatted and 
transmitted on the World Wide Web.
IMELS - Interactive Multimedia E-Learning System.
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Java - An object oriented language developed by Sun
Microsystems Java programs.
JavaScript - A scripting language that is widely supported 
in Web browsers and other web tools.
Java Server Pages - A Java technology that allows 
developers to dynamically generate HTML, XML or some 
other type of web page.
JDBC - Java database Connectivity. A programming interface 
that lets Java applications access a database via the
i
SQL language.
MySQL - Structured Query Language.
1.5 Organization of the Documentation
The remaining sections of this document are organized 
as follows: Chapter 2 introduces the architecture of 
Interactive Multimedia E-Learning System. Chapter 3 is the 
software requirement specification (SRS). Chapter 4 
illustrates the database design. Chapter 5 presents the 





In this chapter, I will briefly introduce this 
project. Interactive Multimedia E-Learning System 
implements the application of Internet based 
World-Wide-Web system for children's learning in a wide 
variety of ways via multimedia. The system is a 3-tier 
distributed architecture where there is a presentation 
tier (a client, perhaps a web browser), a middle tier 
(Apache Tomcat web server) and the database tier (MySQL).
All user interface components are built by using HTML 
6.0 forms, Macromedia Flash MX 2004 and JavaScript. The 
application is implemented using Java Server Pages (JSP). 
JSP was used because it provides a common way for programs 
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to interface with java containers. JSP is an extension of 
Java Servlet technology. Typically, a Java Servlet can do 
the same tasks as JSP; however, JSP makes it easy to mix 
static HTML with Java code.
The database choice available to Interactive
Multimedia E-Learning System is MySQL. MySQL is a real 
multi-user and open source relational database management 
system. Because it is an open source, anyone can download 
MySQL and tailor it to their need in accordance with the 
general public license. JDBC driver is one way to access a 
MySQL database. Moreover, MySQL is noted mainly for its 
speed, reliability, and flexibility. Those are the most 
important reasons to choose it as my database management 
system.
2.1 Software Interfaces
• Internet browser: Internet Explorer.
• Operating system: Red Hat Linux 9.0.
® Database: MySQL.
• Compiler: JDK 1.4.2.
• Language: HTML / JAVA / JavaScript / JSP /
Action Script.
© Database connector: JDBC.
© JSP Container/Web server: Jakarta Tomcat.
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• Animation application: Macromedia Flash.
The web application executes a user command:
• The User types a URL in web browser.
• Requests are transmitted to web server via HTTP 
protocol.
• Web server responses to the request and executes 
from a JSP page and loaded by the JSP engine.
• Java business logic communicates with MySQL 
database via JDBC.
• Macromedia Flash embedded in a JSP or HTML page 
allows the user to have quick-loading, dynamic 
interfaces through the user's browser.
• JSP generates custom HTML documents and sends 
them back to the user via the HTTP protocol.
• The user's web browser displays HTML page.
2.2 User Interfaces
All user interfaces are interactive and dynamic. They 
allow users to store or retrieve data from the database 
for usage. User login will determine, based on 
predetermined privileges, what functions and data a user 
is allowed to enter and use. Each user, such as the 
administrators, teachers and students, will have different 
9
available options for the interface. However, the user 
interface must have a consistent look and feel.
2.3 Communication Interfaces
HTTP is used as the communication interface for the 
Internet. In addition, JDBC is used as the communication 
interface between the database and the software product.
2.4 Database Interfaces
The database required by IMELS is MySQL. The 
interface can access the database through JSP using JDBC. 





Interactive Multimedia E-Learning System provides an 
interactive approach to learning for kids. The project is 
aimed toward kids who are from elementary school and whose 
mother language is not English.
3.2 Overall Description
3.2.1 Product Perspective
Interactive Multimedia E-Learning System is web based. 
The user interface requirement is interactive and dynamic 
via the Internet. The hardware interface requirement has 
to perform on existing web servers. The software interface 
must support current versions of Internet Explorer and 
Netscape. Hyper-Text Transfer Protocol is used as the main 
communication interface for the Internet. In addition, 
JDBC is used as the communication interface between 
database and the software. The database interface can 





The.system contains three main parts of architecture: 
client machine, Tomcat Web Server, and database server.
(1) Client machine: It requires having Internet 
browser and TCP/IP (Transmission Control 
Protocol/ Internet Protocol). It can connect to 
web server by Hyper-Text Transfer Protocol.
(2) Tomcat Web Server: Red Hat Linux 9.0 is used as 
the operating system, and Tomcat web server. It 
establishes communication between server and 
client machine and also between server and 
database. Java Servlet and Java Server Pages 
specification are implemented in the server.
(3) Database: MySQL is used as the database in this 
project. It is easy and fast to access MySQL 
with Java DataBase Connectivity (JDBC) on a JSP 
Servlet server.
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The data for designing and implementing the schema of 
the database depends on properties of students, 
administrators and teachers. In designing the schema for 
the IMELS database, five main tables for the database have 
been identified. Those tables are User, Bulletins, Memo, 
File, and Exam.
In the table User, there are twelve attributes: Id, 
Loginname, encrypted Password, Name, Power (a right to 
command or to act), Gender, Age, Birth, Level, Grade, 
Email and Logintime.
In the table Bulletins, there are five attributes: 
Bulletined, Bulletindate, Bulletintitle, Bulletincontent 
and Loginname.
In the table Memo, there are five attributes: Memoid, 
Memodate, Memouser, Memotitle, and Memo.
In the table File, there are three attributes:
File_id, File_name, and Loginname.
In the table exam, there are five attributes: Testid, 
Loginname, Level, Grade, and Location. All the entities 



























4.2 Database Schema Logical Model - 
Relational Schema
The conceptual model ER diagram maps into the
following relational table design. In the following
tables, underlined fields indicate the primary key.
Field Names of Table User
ID LOGINNAME PASSWORD NAME
POWER GENDER AGE BIRTH
LEVEL GRADE EMAIL LOGINTIME
Field Names of Table Bulletins
BULLETINID BULLETINDATE BULLETINTITLE BULLETINCONTENT
LOGINNAME
Field Names of Table Memo
MEMOID MEMODATE MEMOTITEL MEMO
MEMOUSER
Field Names of Table File
FILE ID |FILE NAME LOGINNAME
Field Names of Table Exam
TESTID LEVEL GRADE LOGINNAME
LOCATION
Figure 5. Database Relational Schema
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4.3 Data Type and Details
The logical model established the following detailed 
design in MySQL database. The following tables describe 
data type, length, primary key, and null or non-null keys 
and extra information, such as auto_increment.
Table 1. Structure of Table User
Filed Type Null Key Default Extra






AGE INT(11) YES NULL
BIRTH DATE(30) NULL
LEVEL INT(11) 0




Table 2. Structure of Table Bulletins





Table 3. Structure of Table Memo
Field Type Null Key Default EXTRA






Table 4. Structure of Table File




Table 5. Structure of Table Exam
Field Type Null Key Default








Interactive Multimedia E-Learning System is designed 
to perform six main functions for students and three 
different functions for administrator and teachers. Please 
refer to Figure 2 for the Use case Diagram of this 
project.
5.1 Graphical User Interface 
Requirement
User interface for the Interactive Multimedia 
E-Learning System are designed as HTML pages. The content 
is generated dynamically by JSP in response to the user's 
request as well as containing interactive animation with 
audio by FLASH in order to create a vivid interface to 
attract the student's attention and to increase their 
learning motivation. All GUI of IMELS have a consistent 
look and feel in order to be used easily. The GUI of IMELS 
is written using Hyper Text.Markup Language (HTML) Version 
6.0 forms and Macromedia Flash MX 2004. The GUI of IMELS 
is performed under Internet Explorer 6.0 or greater. All 
the GUI functions and details will be described in the 
next section.
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5.2 Graphical User Interface 
Normal Browser Website
5.2.1 Login Page
This webpage is the first page of Interactive
Multimedia E-Learning System. There are two textboxes: 
Login name and Password. All current users have to enter 
their login name and password. After they click the Submit 
button, the login name and password are submitted by HTTP 
to the server and the processing login servlet. If users 
leave either the login name or password blank, the system 
will show an error messages to require the user to input 
complete information. Please refer to Figure 6.
22
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5.2.2 Relogin Page
If the login name and password can not be matched to 
database, system will display the relogin page. When the 
user's login name and password are not correct, the system 
will send the error message back to current page. Please 
refer to Figure 7.
© . © X ft ©




J^Dcne 1 local htraiet
Figure 7. Relogin Page
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5.2.3 Main Page
This page will display all functions to user.
(1) Home: Click this icon and the browser will display the 
introduction to each learning level. (2)Bulletin: The 
browser automatically goes to the Bulletin Page.
(3) Calendar: The browser automatically goes to Calendar 
Page. (4) Upload and Download Files: The browser 
automatically goes to Upload and Download files Page.
(5) Assessment: The students click this icon and an 
interactive flash page will be displayed. The system will 
check the database and randomly assign a test file for the 
students. (6) Learning: The students click this icon and 
an interactive flash page will be displayed. The system 
will check the database and assign appropriate learning 
materials for the students. (7) User Information 
Management: The users click this icon and the personal 
information of users will be displayed in the current page. 
The users can edit some field of information, such as 
Password, Name and Email. (8) Logout: The users click this 
icon and the system will logout the current users, and 
forward the page to Login Page. Please refer to Figure 8.
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Figure 8. Main Page
Level l...Thls level 
provides basic lessons for 
kids. We will learn basic 
greetings, numbers, colors 
and easy conversation 
skills. Are you ready for the 
lessons? Let’s go!
rg[ Dorie
5.2.4 Bulletin Page (For Students)
This page will display all announcements by
administrators and teachers. The students are able to 
search any announcement by Title or Content. Please refer 
to Figure 9.
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Figure 9. Bulletin Page (For Students)
5.2.5 Bulletin Page (For Administrators and 
Teachers) - - < ■ ■ '
The announcement page will'be displayed to all users.
The administrators and teachers are able to publish new 
announcements, edit and delete any existing announcements. 
They can also search any announcements by Title or Content. 
Please refer to Figure 10.
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Figure. 10. Bulletin Page (For Administrators and Teachers)
5.2.6 Bulletin Page - Add (For Administrators and 
Teachers)
This Page allows administrators and teachers to 
publish any new announcement for students. The 
announcement includes three parts: Date, Title and Content. 
By clicking the Add button, information will be submitted 
to the database. Otherwise, by clicking the Cancel button, 
the administrators or teachers will be brought back to 
Bulletin Page. Please refer to Figure 11.
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Figure 11. Bulletin Page - Add (For Administrators and
Teachers)
5.2.7 Bulletin Page - Update (For Administrators 
and Teachers) ■
This page allows administrators and teachers to 
update any current announcement in the system. In this 
page, it shows the information of this announcement for 
updating. Administrators and teachers can update 
announcements by clicking the Update button and they will 
go back the Bulletin Page as the new announcement is 
displayed. Please refer to Figure 12.
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Teachers)
5.2.8 Bulletin Page - Delete (For Administrators 
and Teachers)
Administrators and teachers can delete the current 
announcements in the system in this page. This page shows 
the information of this announcement for deleting. 
Administrators and teachers can delete the announcement by 
clicking the Delete button and they can go back the 
Bulletin Page. Please refer to Figure 13.
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Figure 13. Bulletin Page - Delete (For Administrators and
Teachers)
5.2.9 Calendar Page
This page allows the students to write own memos, 
such as appointment setting and examination dates. For 
example, the students can create memos on their calendar. 
Please refer to Figure 14.
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5.2.10 Calendar Page - Create Memos
This Page allows students to create memos for
reminding. The memo includes three parts: Date, Title and 
Memo. By clicking the Save button and the information will 
be submitted to the database. Otherwise, by clicking the 
Clear button to create and they can go back to Calendar 
Page. Please refer to Figure 15.
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Figure 15. Calendar Page - Create Memos
5.2.11 Main Page - Reminding Message
On this page display, there will be a reminder to the 
student. When the student logs in to the system, the 
message box will come up and remind the student to take 
level 1 exam on February 7th. Please refer to Figure 16.
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Figure 16. Main Page - Reminding Message
5.2.12 Upload and Download Page
This page allows students and teachers upload files 
to the system and download files from the system. Please 
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Figure 17. Upload and Download Page
5.2.13 Upload and Download Page - Upload
This page displays Upload File and File Description.
The maximum of uploading files is three files per entry.
Please refer to Figure 18.
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Figure 18. Upload and Download Page - Upload
5.2.14 Upload and Download Page - Complete
This page displays the information of uploading .files.
It includes File name, File type, and File description.
Please refer to Figure 19.
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Figure 19. Upload and Download Page - Complete
f
5.2.15 Upload and Download Page Download
This page displays all files .for downloading by
students and teachers'. Please refer to Figure 20.
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Figure 20. Upload and Download Page - Download
5.2.16 Assessment Page
The system will check the database and assign the 
exam to students based on their levels. Every student must 
pass exam to reach the next level. There are three 
different levels in total. Each level contains three exams 
and will be randomly selected for the students. Each exam 
will be assigned only once. This page displays what level 
and exam the student is going to take. Please refer to 
Figure 21.
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Figure 21. Assessment Page
5.2.17 Learning Page - Level 1
This page displays the learning material of Level 1.
There are three units in this level. All learning 
materials were completed in Flash. Since Level 1 is for 
beginners, this stage will be easy. It teaches 
vocabularies, colors and greetings. Please refer to Figure 
22 .
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Figure 22. Learning Page - Level 1
5.2.18 Learning Page - Level 1 (Vocabulary)
This page displays some vocabularies on the screen.
The students can press the icon to learn every vocabulary 
pronunciations. Clicking the Next button will take the 
students to the next page. Please refer to Figure 23.
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Figure 23. Learning Page - Level 1 (Vocabulary)
5.2.19 Learning Page Level 1 (Color)
This page displays several colorful fish in the 
screen. This unit focuses on colors. There are black, blue, 
red, white, green, pink, orange and yellow. The students 
can press each moving fish and- the text will come up. 
Please refer to Figure 24.
41
file !£dt ^ew Favorites zjpds tl^>
@ . 0 - 0 D ,$> P- .if 0’ ® - X3 11
Bade Fcfctod Stop Refresh Home Search Favorites' history .Mad Print *£dit Cut Copy Paste f
■ „ ........   ; ■v.L.L;.- y-..v. ..-..■■/■■.■■;..^.,'...;...-aI-.;.;-.. ?. - -A-  ,...:.• .... __  .„■ a .A.. /. .J. ? .-. ?-...-< ,1 j (Sk .
A&fregs [S htto:/4MalhostBO^/imefc/pjbn^n jsp _________ _ „ ... _n _ _ [ffli iolGo ■ (§ Snaglt fe]'
Figure 24. Learning Page - Level 1 (Color)
5.2.20 Learning Page - Level 1 (Greeting)
This page displays four different scenes following 
time from morning to night. This unit focuses on -greetings 
in different time. Greetings contain good morning, good 
afternoon, good evening and good night. Please refer to 
Figure 25.
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Figure 25. Learning Page - Level 1 (Greeting)
5.2.21 Learning Page - Level 2
This page displays the learning material of Level 2.
There are three units in this level. Level 2 is the 
intermediate level in the system. It teaches numbers, 
emotions and easy grammar. Please refer to Figure 26.
43
pie Edit Favorites Tools Beto • J Mr
© T& . E) S’~®... P ☆' ‘0 0-‘& 's.‘ .x’g © '
Sadr Fwtuarcl Stop Refresh Home Search Favor tes Hstorv Mai Print Exit Cut Copy Paste
kS50 Snaglt I31
Figure 26. Learning Page - Level 2
5.2.22 Learning Page - Level 2 (Number)
This page displays numbers from one to twelve in the 
screen. The students can press the icon to learn each 
number pronunciation. Clicking the Next button will take 
the students to next page. Please refer to Figure 27.
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5.2.23 Learning Page - Level 2 (Emotion)
This page displays six faces on the screen. Each face 
expresses various emotions. By pressing each face, a text 
will come up to‘teach each emotion's pronunciation. Please 
refer to Figure 28.
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Figure 28. Learning Page - Level 2 (Emotion)
5.2.24 Learning Page - Level 2 (Grammar)
This page displays a simple story about OREO. In 
order to attract students' learning, I created a character 
in the story. The students -are able to learn sentences by 
following the plot of a story. Please refer to Figure 29.
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5.2.25 Learning Page - Level 3
This page displays the learning material of level 3. 
There is one unit in this level. Level 3 is the most 
advanced level in the system. It teaches Bible stories to 
the students. Please refer to Figure 30.
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Figure 30. Learning Page - Level 3
5.2.26 Learning Page - (For Administrators and
Teachers)
This page displays all learning material of each 
level. Administrators and teachers can choose any levels 
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Figure 31. Learning. Page (For Administrators and Teachers)
5.2.27 User Information Management Page
This page displays the. information of all users. It 
contains Name, Authority/ Login name, Password, Gender, 
Age., Birth, Level/ Grade, 'Email and .Last login time. The 
users are able to update their information except 
Authority, Login name. Level,’Grade and Last login time.
y i - ■ < ’
Please refer to Figure 32.
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CHAPTER SIX
CONCLUSION AND FUTURE DIRECTIONS
6.1 Conclusion
In this project, Interactive Multimedia E-Learning 
System provides an interesting and multimedia approach to 
learning for kids. This project uses Tomcat Web Server and 
can be run in both Linux and Windows platform with MySQL 
database. Javascript, JSP, Flash and HTML are used in 
implementing this project. All dynamic contents are 
handled by JSP. The main logic was written in Java, and a 
data source was used to connect to the MySQL database. 
This system supports many web browsers like Windows 
Internet Explorer and Netscape.
Interactive Multimedia E-Learning System is easy-to- 
use, user-oriented system of web-based application. 
Administrators set up accounts for students and teachers. 
Each teacher account will be differentiated with more 
technical functionality compared to student accounts.
There are some limitations for this project. First, 
all accounts can only be assigned by administrators. This 
is designed for security purposes. This project was not 
designed for commercial purpose. Only authorized people, 
teachers and students, will be allowed to access the 
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system. Another limitation of this proj ect is that all of 
the learning and exam materials can only be uploaded by 
administrators. Teachers will have to submit their 
materials to administrators to have them set up. These 
limitations will be left for future directions which will 
be explained in detail in the next part of this document.
6.2 Future Directions
Some possible improvements can be made for 
Interactive Multimedia E-Learning System in the future 
directions of this system.
Firstly, teachers will be able to register without 
administrators. However, for security purposes, to 
register for a teacher account, each teacher will need to 
have a security code that is given by the department. Each 
department can request these security codes from the 
administrators. Moreover, the teacher will be able to 
assign accounts for students that enroll in the class 
after he or she has the teacher account.
To make learning and assessment more flexible and 
convenient, Interactive Multimedia E-Learning System aims 
to provide an interactive and effective learning approach 
for students. There are still many possibilities for 
improvements. For example, teachers are able to update all 
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teaching materials and test files for each level by 
themselves.
In future directions, Interactive Multimedia
E-Learning System will be more functional for all users.
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